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1/  This  is  a progress  report  of  cooperative  investigations  containing  dat^  the 
interpretation  of  which  may  be  modified  with  additional  experimentation. 
Publication,  display,  or  distribution  of  any  data  or  any  statements  herein  is 
prohibited  without  prior  written  pproval  of  the  Field  Crops  Research  Branch, 
ARS,  USDA,  and  the  cooperating  agency  or  agencies  concerned, 

2/  Cooperative  investigations  of  the  Field  Crops  Research  Branch,  Agricultural 
Research  Service,  and  the  Grain  Division,  Agricultural  Marketing  Service,  The 
samples  were  obtained  from  the  cooperative  experiments  with  the  State  Agri- 
cultural Experiment  Stations  in  the  spring  wheat  region. 


Plant  Industry  Station 
Beltsville,  Maryland 
361  CC  - September  1955 
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INTRODUCTION 


Sanples  of  the  standard  varieties  and  many  of  the  new  strains  of  hard  red 
spring  wheats,  grown  in  cooperative  experiments  in  the  spring  wheat  region  of  the 
United  States  3/?  are  milled  each  year  by  the  United  States  Department  of  Agri- 
culture and  the  flours  baked  into  bread  to  determine  their  quality  characteristics « 

The  baking  methods  and  techniques  used  on  the  19$k  crop  were  essentially  the 
same  as  those  used  in  similar  work  for  the  19hk  to  1953  crops,  inclusive,  and 
described  in  previous  reports o 

The  purpose  of  this  report  is  to  make  available  to  cooperators  the  quality 
data  on  standard  varieties,  new  strains,  and  commercial  hard  red  spring  "wheat 
from  the  195h  crop. 


SOURCE  OF  SAMPLES 


Tests  were  made  on  composite  and  individual  sairples  of  the  uniform  varieties 
and  of  many  other  varieties  and  strains  grown  in  plot  experiments  at  cooperating 
stations.  These  included  sarrples  grown  at  Madison,  Wis.j  Crookston,  Morris, 
Rosemont,  and  Southwest  Minnesota*  Newell,  S.  Dak. | Dickinson,  Edgeley,  Fargo, 
Langdon,  and  Minot,'  N.  Dak.j  and  Havre,  and  Moccasin,  Mont.  Similar  tests  were 
made  on  composites  of  the  26  strains  of  Xirheat  grox-m  in  the  Uniform  Regional 
Nurseries;  on  the  wheats  from  the  Supplementary  Yield  Mur  series,;,  and  on  the  wheats 
composited  from  the  Station  nxirseries'  in  Minnesota  and  Montana^  Tests  were  also 
made  on  a number  of  saxjfly  resistant  and  foreign  varieties  and  strains  of  wheat 
groxm  in  Montana,  and  the  better  wheats  from  the  Mexican  breeding  program  grown 
in  the  United  States. 

There  were  also  included  l6  samples  conposited  from  samples  of  carlot  re- 
ceipts of  wheat  accxmulated  dxxring  a 90-day  period  of  the  195k  crop  movement  by 
the  Minneapolis,  Duluth,  Denver,  and  Great  Falls  offices  of  the  Grain  Division, 
Agricxiltural  Marketing  Service.  These  sanples  represent  country-run  receipts 
of  the  class  Hard  Red  Spring  i-Jheat  and  included  only  those  lots  that  were 
graded  No.  3 or  better  xmder  the  official  grain  standards  of  the  United  States. 
These  hereafter  are  referred  to  as  commercial  samples.  This  is  the  sixteenth 
season  that  such  samples  have  been  collected  and  tested. 


3/  Ausemus,  E.  R,  Results  of  spring  xdieat  varieties  groxm  in  cooperative  plot 
and  nursery  experiments  in  the  spring  wheat  region  in  195k*  U.  S.  Dept.  Agr. , 
Field  Crops  Res.  Br.  366  CC.  66  pp.  April  1955*  University  Farm,  St.  Paul  1, 
Minn.  (Processed) 


METHODS  USED  IN  HELLING  AND  BAKING  TESTS 


After  the  removal  of  dockage,  the  samples  were  prepared  for  milling  bj 
use  of  a milling  separator  and  a scourer  (both  of  experimental  or  laboratory 
size).  The  wheat  san^les  were  tempered  in  two  stages.  The  water  for  the 
first  teit^Der  was  added  ?2  hours  prior  to  milling  and  raised  the  moisture 
content  of  the  grain  between  13o0  to  l6,0  percent,  depending  upon  the  hard- 
ness of  the  variety,  or  within  1 percent  of  the  total  moisture  required. 

The  additional  1 percent  of  water  for  the  second  temper  was  added  l/2  hour 
before  milling  and  raised  the  moisture  content  of  the  grain  between  lUoO 
and  17 oO  percent.  The  wheat  was  milled  on  a Buhler  automatic  laboratory 
flour  mill  provided  with  three  break  and.  three  reduction  rolls.  Ten 
percent  of  the  low  grade  flour  was  discarded,  leaving  a 90  percent  patent 
flour  which  was  used  for  the  chemical  and  bread  baking  tests.  However, 
the  flour  yield  data  in  the  tables  are  reported  on  the  basis  of  a straight 
grade  flour  (100  percent)  obtained  from  each  saitple. 

The  test  weight  per  bushel  of  each  sample  was  determined  in  the 
laboratory  on  the  dockage-free  wheat.  The  protein  and  ash  contents  are 
reported  on  a lUoO-percent-moisture  basis  and  the  flour  yield  on  a 
moisture-free  basis. 

The  hardness  of  the  grain  was  determined  bj'"  pearling  20  grams  of 
dockage-free  whole  wheat  for  1 minute  in  a model  No,  38  Strong -Scott 
pearler.  The  amount  of  material  pearled  off,  expressed  as  a percentage  of 
the  wheat,  is  called  the  pear^ling  index,  Tliis  index  has  been  found  useful, 
not  only  as  a guide  in  tempering  the  samples  for  mailing,  but  also  as  a 
measure  of  the  hardness  of  the  grain,  A low  index  figure  indicates  hard 
grain  and  a high  index  figure  indicates  soft  grain. 

The  bread  baking  tests  on  the  19$h  samples  were  made  by  a rich 
formula  with  none  or  varying  amounts  of  potassium  bromate  added. 

This  method  with  the  various  ingredients  used  in  19^h  is  shown  in 
table  1. 
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Table  1.  Baking  method  and  ingredients  used  for  samples  of  the  19Sh  crop. 


Ingredients  and 
treatment 


Weight  of 
ingredients,  etc. 


Flour  (grams) 

Yeast  (grams) 

Salt  (grams) 

Sugar  (grams) 

Potassium  bromate  1/  (milligrams) 
Malted  wheat  flour  (grams) 

Nonfat  dry  milk  solids  (grams) 
Shortening  (grams) 

Water  absorption  (percent) 

Mixing  time  (minutes) 
Fermentation  time  (minutes) 
Handling  of  dough 


100,0 

2o0 

1,5' 

5o  0 

Optimum 

U.O 

3c0 

Optimum 

Optimum 

180 

1st  punch  after  105  minutes 
2nd  punch  after  additional  50  minutes 
Mold  after  additional  25  minutes 
Proofing  time  - 55  minutes 
Baked  25  minutes  at  U50°  F, 


1/  Zero  to  3 mgs,  of  potassium  bromate  used  as  necessary  to  obtain 
maximum  loaf  volume. 


This  baking  procedure  is  based  on  the  method  of  the  American  Association 
of  Cereal  Chemists  with  certain  modifications  deemed  necessary  for  unbleached, 
experimentally  milled  flour. 


A check  or  standard  flour  (12o8  percent  protein  and  0,50  percent  ash  on 
a lU, 0-percent-moisture  basis)  was  included  in  the  baking  trials  with  each 
day's  tests.  The  average  loaf  volume  of  the  baking  tests  made  with  the 
standard  flour  was  ?85  cc,  and  the  standard  error  was  17,8  cc.  On  this 
basis  the  least  significant  difference  between  two  single  bakes  is  50  cc. 


The  undesirable  properties  of  each  variety  with  respect  to  loaf  volume, 
crumb  grain,  and  color  characteristics  of  the  bread  is  indicated  in  the 
tables  by  "q”  for  questionable  and  "u”  for  unsatisfactory,  adjacent  to  the 
numerical  data  pertaining  to  the  property  in  question.  No  letter  or  other 
symbol  with  the  niunerical  score  is  used  to  indicate  a satisfactory  rating. 
The  following  scores  may  be  used  as  an  index  for  judging  the  crumb  grain 
and  color  and  the  quality  of  the  breads 


59  or  below 

60  to  69 
70  to  79 
80  to  89 

90  to  99 
100  and  above 


Very  poor  or  unsatisfactoiy 
Poor  or  questionable 
Fair 
Good 

Very  good 
Excellent 


Bread  loaf  volwie  must  also  be  adequate  for  the  protein  content  of  the 
flour  if  the  variety  is  to  be  considered  satisfactor^r^  The  loaf  volumes  are 
shovni  in  the  tables  on  an  *’as  is”  protein  basis  and,  in  addition,  they  are 
shown  adjusted  to  a 12„ 0 percent  flour  protein  content. 

An  unsatisfactory  rating  on  one  or  more  of  the  properties  indicates 
that  the  variety  or  strain  is  generally  undesirable  for  hard  wheat  milling 
or  bread  making  purposes  except  that  a questionable  rating  on  one  or  more 
of  the  quality  properties  may  be  balanced  by  other  outstanding  properties. 
The  milling  properties  are  discussed  in  the  text  and  should  be  considered 
along  with  the  bread  baking  properties. 


EXPEim-lELITAL  RESULTS 


The  quality  res'olts  for  the  plot  and  nurseiy  composites,  individual 
station  sanples,  and  others  are  given  in  tables  2 to  7o  The  results  for 
the  commercial  samples  are  shown  in  table  8.  Summaries  of  the  new  strains 
of  current  interest  compared  with  Lee  are  shown  in  table  9»  These  tables 
largely  are  self-explanatory.  Acre  yields  are  included,  xdiere  comparable, 
to  assist  in  the  interpretation  of  res'olts. 


Station  Plot  Experiments 


The  quality  data  for  the  uniform  varieties  and  others  grown  in  plots 
are  shoi'jn  in  table  2. 

Wisconsin  - Wisconsin  samples  were  receivea  only  from  lyiadison.  All 
were  relatively  low  in  wheat  protein  content,  a number  being  lower  than 
IloO  percent.  A number  of  viieats  were  high  enough  in  protein  content  to 
produce  generally  satisfactory  bread,  but  none  made  exceptional  bread 
like  that  from  some  of  the  other  stations. 

Many  of  the  varieties  and  strains  prod-ne(=d  o'vceptionally  high  yields 
of  flour,  especially  considering  their  test  weight  per  bushel.  Five  of 
them  had  flour  yields  of  75oO  percent  or  better.  Selkirk  xd.th  only  a 
test  weight  per  bushel  of  ^7»5  pounds  produced  an  exceptionally  high 
yield  of  77.1  percent  flour.  All  samples  milled  satisfactorily,  x-dth 
the  exception  of  Sturgeon,  which  sieved  or  bolted  slowly  and  was  softer 
to  the  touch  than  the  approved  hard  rea  spring  vjheats. 

Selkirk,  Mida,  and  Lee,  of  the  varieties  made  the  best  bread.  Among 
the  strains,  H195-U5  was  perhaps  best,  but  H19U-U1  and  H305"2  were  nearly 
as  good.  The  dough  handling  properties  of  all  of  these  were  good  and  the 
water  absorption  and  mixing  times  satisfactory. 

Mnnesota  - Samples  were  received  from  four  Minnesota  stations, 
Crookston,  Southwest,  Morris,  and  Rosernont.  Protein  contents  of  the  wheat 
and  flour  were  medium  high  at  three  of  the  stations.  At  Rosernont  it  was 
very  high,  with  some  samples  l6.0  percent  or  better  in  wheat  protein  content. 
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A great  many  of  the  samples  x-irere  low  in  test  weight  per  bushel.  The 
yield  of  flour  was  surprisingly  good  for  many  of  these  samples.  Kentana 
appears  to  have  made  a good  loaf  of  bread  but  milled  poorly.  It  had  a short 
dough  mixing  time.  Lee  x Mida  sib.  (M2868)  produced  satisfactory  bread  but 
the  dough  handling  properties  were  sticky.  The  dough  mixing  time  was  short 
for  the  Roseraont  sanple.  Frontana  x Thatcher  made  a satisfactory  loaf  of 
bread  but  the  dough  mixing  time  was  short  and  dough-handling  properties  poor. 

The  milling  properties  of  Frontana  x K^S-Newthatch  (N  No.  286?)  xrere  only 
fair.  It  made  bread  that  was  generally  satisfactory. 

Sanplesj  Lee  x Mida  sib.  , (M2869)j  Selkirk,  and  Lee  were  perhaps  the  best 
of  these  in  quality,  considering  the  data  as  a whole. 

South  Dakota  - South  Dakota  samples  were  received  only  from  Nexfell, 

The  protein  content  of  the  samples  was  medium  high,  flour  yields  good  for 
the  test  weight  of  the  varieties  and  strains  and  internal  bread  characteristics 
generally  good. 

Spinkcota  milled  unsatisfactorily.  The  middlings  were  difficult  to  re- 
duce to  flour  and  the  flour  yield  was  lower  than  expected  considering  the  test 
weight  of  the  sample.  It  made  good  bread,  but  the  water  absorption  was  lower 
than  Lee  or  Rushmore.  The  dough  handling  properties  were  not  strong. 

Selkirk,  RL2563  x Lee  (N.D.  1)  and  Lee  x Mida  sib. (N3880.127)  have  perhaps 
made  the  best  bread  of  the  strains  from  Newell,  South  Dakota,  Selkirk  is  the 
strongest  of  these  and  is  similar  to  the  approved  varieties  in  general  quality 
characteristics. 

2 

Rushmore  x Haynes  Blue stem,  Rushmore  x Surpresa,  Triunfo  x Thatcher  and 
Frontana  x Thatcher  have  produced  a loaf  of  bread  of  satisfactory  characteristics. 
A number  of  these  strains  have  made  bread  of  excellent  crumb  color  and/or  grain 
texture.  Rushmore  x Haynes  Bluestem  was  perhaps  best  of  these  samples  in 
milling  and  produced  a granular  type  flour.  The  other  three  handled  much  like 
a soft  wheat.  The  flour  from  these  was  soft  and  velvety  to  the  touch.  The 
four  strains  all  have  short  dough  mixing  times  about  3o  percent  less  than  the 
approved  hard  red  spring  varieties.  A short  dough  mixing  time  is  generally 
associated  with  a short  mixing  tolerance,  considered  an  undesirable  property 
in  a variety  by  the  baker. 

Willet,  is  a questionable  wheat  because  of  its  unsatisfactory  milling, 
dough  handling,  and  mixing  properties  and  will  not  be  distributed  for  growing. 

North  Dakota  - Samples  were  received  from  five  North  Dakota  stations; 

Edgeley,  Minot,  Dickinson,  Langdon,  and  Fargo. 

Low  test  weights  were  in  several  cases  associated  with  low  flour  yield  and 
high  ash,  although  noticeable  exceptions  are  evident  among  the  R.L.  2363  x 
Lee  selections  ND  1,  2,  and  3.  Short  mixing  time  was  typical  for  Willet, 

Frontana  x Thatcher  (Minn.  283U)  and  Lee  x Mida  sib.  (3880.127).  The  average 
data  for  a number  of  the  varieties  and  strains  show  that  the  loaf  volxune  of 
some  of  the  samples  were  lower  than  expected  considering  their  protein  contents. 


Lee  X Mida  sib.  (3880.127)  is  a stronger  bread  wheat  than  Frontana  x Thatcher, 
(Minn.  285U).  The  dough-handling  properties  of  Minn.  285U  were  sticky,  and 
weak,  which  with  short  dough-mixing  time  make  it  a questionable  strain. 

R.L.  2563  X Lee  (ND  3)  grown  at  the  Fargo  station  appears  to  have  been 
the  best  of  the  selections  for  bread  from  this  cross.  All  three  of  these 
selections  are  promising. 

It  is  of  interest  to  note  that  the  flour  yield  is  high  in  these  selections 
averaging  better  than  the  comparably  grown  Lee  but  about  the  same  as  Selkirk. 

Montana  - Samples  were  received  from  two  Montana  stations?  Havre  and 
Moccasin. 

With  the  exception  of  Thatcher  the  samples  from  Moccasin  made  loaves 
lower  in  volume  than  expected  considering  the  protein  content  of  the  samples. 

In  general,  the  past  performance  of  the  varieties  has  been  satisfactory.  The 
wheat  appeared  to  be  sound,  but  the  dough  handling  properties  were  poor  and 
unsatisfactory.  It  is  possible  that  the  high  temperatures  (90®  F.  or  higher) 
that  prevailed  some  of  the  days  during  the  fruiting  period  may  account,  in 
part,  for  the  impaired  loaf  volumes. 

The  strains  from  Havre  as  a group  made  generally  acceptable  bread.  Strain 
1320  X 1752  (N2389)  was  best  in  flour  yield.  All  milled  satisfactorily. 

Perhaps  the  best  strains,  considering  the  data  as  a whole,  were  Pilot^  x 
Thatcher  (N2170)  and  Pilot^  x Regent  (N2183).  Lee  was  strongest  of  the 
varieties  and  produced  a loaf  of  bread  having  excellent  internal  properties. 
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l/  Havre  and  Moccasin  Stations, 


Uniform  Regional  N'orsery  Composite 


Twenty-six  varieties  of  wheat  from  the  Uniform  Regional  Nijrsery  have  been 
tested  for  their  milling,  baking,  and  chemical  properties.  A composite  of  the 
grain  was  made  from  10  stations  as  shown  in  a footnote  to  table  3 with  the 
following  results. 

A number  of  the  samples  milled  unsatisfactorily.  The  bran  was  generally 
tough  and  hard  to  clean  free  from  the  flour  or  the  middlings  reduced  slowly  as 
mentioned  later.  In  some  samples  the  flour  was  difficult  to  bolt  or  sieve. 

The  best  strains  for  bread,  considering  the  data  as  a whole,  were;  RL  2563  x 
Lee  (ND  1 and  MD  2),  Lee  x Mida  sib,  (Ns,3880o161i>  «191  and  .227),  l520  x 1732  and 
Pilot^  X Regent  (N  2183).  These  strains  have  many  of  the  properties  of  Marquis, 
Thatcher,  Selkirk,  and  Lee,  The  loaf  volumes  of  the  strains  were  reasonably  good, 
compared  on  a 12.0  percent  flour  protein  basis,  and  the  internal  bread  character- 
istics good, 

ND  1 and  ND  2 have  made  satisfactory  bread  in  past  tests.  The  seven  strains 
appeared  to  have  no  objectionable  or  poor  properties.  All  milled  satisfactorily, 
produced  doughs  of  good  handling  properties,  and  had  dough-mixing  times  similar 
to  that  of  the  approved  varieties. 

Rushmore  x Haynes  Bluestem  (SD1935)  was  satisfactory  except  for  dough-mixing 
time  which  was  shorter  than  the  approved  varieties. 

The  strains  with  Frontana  as  one  of  the  parents  all  had  generally  short 
dough-mixing  times  and  questionable  milling  properties,  A considerable  number  of 
these  strains  made  bread  of  very  satisfactory  internal  characteristics.  It  is  of 
interest  to  note  that  the  bromate  requirements  were  high,  jjidi eating  the  need  of 
an  oxidizating  agent  for  best  results.  The  pearling  index  values  were  high  for 
many  of  the  Frontana  strains,  indicating  that  they  are  softer  in  kernel  texture 
than  the  approved  varieties. 

Kenya-Gular -Pilot  x K58-Newthatch  made  reasonably  good  bread,  but  was  de- 
ficient in  dough-mixing  time,  milling,  and  do ugh -handling  properties.  It  was 
better  than  last  year,  when  it  was  found  to  yield  a low  percentage  of  flour  in 
addition  to  being  deficient  in  a number  of  other  quality  properties.  The 
perfonnance  of  this  strain  is  not  very  promising. 
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Supplementary  Hard  Red  Spring  Regional  Yield  Nursery 


Twenty-one  strains  including  the  standard  varieties,  Lee,  Selkirk,  and  Willet 
from  the  Supplementary  Hard  Red  Spring  Regional  Yield  Nursery  were  tested  for 
milling,  baking,  and  chemical  properties,  A composite  of  grain  from  five  stations 
was  made  as  indicated  in  a footnote  in  table  Uo 

The  protein  contents  of  the  wheats  were  generally  high,  which  may  account,  in 
part,  for  the  rather  satisfactory  bread  they  made.  Many  of  the  strains  produced  a 
high  yield  of  flour  considering  the  test  x^ei^t  of  the  samples.  All  of  the  var- 
ieties and  strains  appeared  to  have  made  satisfactory  bread  with  some  samples 
better  in  this  respect  than  others.  The  pearling  index  values  showed  that  a 
nximber  of  the  strains  were  soft  in  textxire.  These  produced  floxirs  that  were  soft 
to  the  touch  and  resembled  the  soft  red  irinter  wheats  in  this  respect.  On  these 
samples  the  pearling  index  values  were  generally  higher  than  39  percent.  These 
may  be  softer  than  the  millers  of  hard  red  spring  wheat  would  like. 

The  best  strains  and  varieties  for  bread  considering  the  data  as  a whole  were 
Thatcher  x K338AC  (ND  h and  18)  and  NSUo21  x K338AC  (ND  21),  These  scored  high 
in  internal  bread  characteristics  and  had  good  loaf  volumes.  Samples  Thatcher  x 
K338AC  (ND  9 and  9)  also  made  good  bread,  but  their  milling  properties  were  only 
fair.  The  middlings  were  difficult  to  reduce  and  the  flour  sieved  slowly. 

Those  samples  that  were  next  best  (slightly  lower  in  internal  bread  prop- 
erties than  the  first  group)  were  Rushmore  x K338AG  (ND  27)  and  Thatcher  x 
K338AC  (ND  1 and  ND  33) > Lee,  Selkirk,  and  Lee  x Mida  sib.  (Ns, 3880. 70) , These 
samples  had  satisfactory  milling  and  dough  handling  properties. 

Three  strains  produced  lower  than  expected  loaf  volumes  corrected  to  a 12, 0 
percent  floxir  protein  basis.  These  were  NS  li021  x K338AG  (ND  23),  Lee  x Mida 
sib,  (Ns. 3880, 133)  and  Frontana  x II-Uli-29  (NS  II-50“6>),  This  last  named  strain 
milled  only  fair,  the  floxir  being  soft  and  sieved  slowly, 

NS  U021  X K338AG  (ND  2^) , Rushmore  x K338AG  (ND  11),  and  Thatcher  x K338AG 
(ND  5)  produced  bread  loaf  volumes  of  1,000  cc.  or  higher.  These  were  also  high 
in  protein  content,  exceeding  17.0  percent  in  the  wheat.  The  milling  properties 
of  ND  25  were  only  fair  as  were  those  of  Frontana  x II-i|Ii."29  (NS  11-^0-65  and  -72), 


Table  4.  l(B.lling,  baking,  and  oheraioal  results  on  hard  red  spring  viieats  grown  in  the  Supplementary  Regional  Yield  Nurseiy,  1954  crop  l/ 
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State  Nursery  Trials 


Results  for  the  composite  samples  grown  in  the  Minnesota  Uniform  Yield 
N\irsery  and  in  the  Montana  Advanced  Yield  Nursery  are  shown  in  table  A 
composite  of  the  grain  from  a number  of  stations  was  made  as  indicated  in  a foot- 
note to  table 


Minnesota  Uniform  Yield  Nurseiy 


The  protein  contents  of  the  wheat  samples  were  generally  high,  with  lU  of 
them  testing  l5«0  percent  or  higher  in  wheat  protein  contents  The  loaf  volumes 
for  many  of  the  strains  were  not  as  high  as  expected  when  corrected  to  a 12,0 
percent  flour  protein  content,  and  when  compared  on  the  same  basis  with  the  loaf 
voliimes  for  Thatcher,  Mida,  or  Marquis„  A number  of  the  strains  produced  high 
yields  of  flour  considering  the  test  weight  of  the  sarnples.  Many  of  these  san^les 
for  the  most  part  had  low  test  weights  of  around  5o  pounds.  These  better  flour 
yielding  san^les  were  Thatcher,  Mida,  1^20  x 1?52  (M282U),  Pilot^  x Regent  (NN2183), 
and  Kentana  x Yaqui  (111-33-5).  A number  of  other  varieties  and  strains,  but 
higher  in  test  weight  per  bushel,  also  showed  good  flour  yields.  These  were  Lee, 

Lee  X Mida  Sib.  (Ns.3880.16U) , Rushmore  x Haynes  Bluestem,  and  Lee  x Frontana 
(II-30-32),  All  these  varieties  and  strains  had  satisfactory  milling  properties. 
Strain  R.L,  2363  x Lee  (ND  3)>  produced  an  exceptionally  high  yield  of  flour,  but 
the  milling  properties  of  the  wheat  were  poor. 


The  pearling  index  values  showed  that  a number  of  the  strains  were  soft  in 
texture.  These  produced  flours  that  were  soft  to  the  touch  and  resembled  the  soft 
red  winter  wheats  in  this  respect.  On  these  sajiples  the  pearling  index  values 
were  generally  higher  than  39  percent.  These  higher  pearling  index  samples  were 
Frontana  x K38-Newthatch  (M286?),  Frontana  x II-ilU=29  (N  Nos.  11-30-29,  11-30-69, 
11-30-72,  11-30-73,  11-30-17,  and  II-30-23),  Lee  x Frontana  (II-30-8),  Frontana  x 
ll-hh-22  (N  No.  II-30-lU),  and  Spinkcota.  Yaqui-Egyptian-Tirastein,  was  highest 
of  the  group  in  pearling  index  value  (33  percent)  and  produced  an  extremely  soft 
flour  to  the  touch.  These  wheats  may  possibly  be  softer  tlmn  the  millers  of  hard 
red  spring  wheats  would  like.  It  is  of  interest  to  note  that  the  strains  generally 
made  with  Frontana  as  one  of  the  parents,  are  softer  in  texture  according  to  the 
pearling  index  test  and  produced  a softer  t5q)e  flour  than  that  from  the  approved 
hard  red  spring  wheats,  Thatcher,  Mida,  and  Lee. 

A few  of  the  strains  had  questionable  milling  qualities.  The  middlings  from 
the  R.L.  2363  X Lee  (ND  1,  2,  and  3)  strains  were  difficult  to  reduce  to  flour 
and  sieved  or  bolted  slowly.  The  other  unsatisfactory  milling  samples  x^ich 
were  generally  the  Frontana  strains  produced  soft  type  flours  that  were  difficult 
to  grind  and  sieved  slowly. 

The  other  questionable  milling  samples  were  Kenya-Gular -Pilot  x K38  Newthatch, 
Frontana  x II-UU-22  (N  Nos.  II-30-lU,  II-30=>37,  II-30-iil) , and  Frontana  x 
II-UU-29  (N  No.  II-30-63).  All  the  remaining  strains  in  this  group  had  satis- 
factory milling  properties. 
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The  best  strains  and  varieties  for  bread  considering  the  data  as  a wholes 
were  Thatcher,  Mida,  l520  x 17^2  (M282U) , Pilot^  x Regent  (NN2l83)s  Rnshmore  x 
Haynes  Bluestem,  Lee  x Mida  sib.  (Ns, 3880. 191)  j Frontana  x II-I4.U-29  (N  Nos, 
11-50-17,  II-50-3ii,  11-50-72,  and  11-50-75),  and  Kentana  x Yaqui.  The  internal 
bread  characteristics  of  these  were  satisfactory.  Their  loaf  volumes  corrected 
to  a 12,0  percent  flour  protein  basis  were  higher  than  8OO  cc*s,  A number  of 
these  had  bread  grain  and  texture  scores  of  100  and  were  better  than  the  approved 
varieties  congDarably  tested, 

A number  of  other  strains  that  made  good  bread,  but  averaged  lower  in3oaf 
volume  (on  a 12,0  percent  basis)  than  above  were  Selkirk,  Lee  x Mida  sib.  (Ns, 
3880,127  and  ,1614.),  Frontana  x k58  Newthatch  (M2867),  Rushmore  x Haynes  Bluestem, 
Lee  X Frontana  (II-50-32),  Frontana  x II-I4I4-22  (II-50-53),  laqui-Egyptian- 
Timstein,  and  Frontana  x II-UU-29  (11-50-69). 

The  other  samples  from  the  uniform  nursery  were  deficient  in  one  or  more 
milling  or  baking  properties  and  because  of  this  are  not  as  promising  for  bread 
as  those  samples  listed.  It  is  possible  that  in  another  year  some  may  not  show 
these  deficiencies  which  will  make  them  more  promising  than  at  present  for  bread. 
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l/  Composite  of  Sidney,  Havre  and  Moccasin  Stations 
£/  Composite  of  Moccasin  and  Havre  Stations. 


23 


Montana  AdTanced  lield  Niirsery 


These  wheats  have  made  generally  satisfactory  bread  with  the  differences 
in  quality  not  very  great  between  many  of  the  samples*  All  have  produced  bread 
that  was  satisfactory  in  grain,  with  some  better  than  others*  The  milling  and 
dough- handling  properties  have  been  deficient  in  some.  The  crumb  color  scores 
were  about  medixam  with  a few  wheats  making  bread  having  scores  of  85  or  higher 
which  is  considered  good.  A few  of  the  wheats  have  made  bread  lower  in  l>af  volume 
than  expected  considering  the  protein  content  of  the  flour.  These  were  weaker 
wheats  than  those  samples  producir^  loaf  volumes  more  in  accordance  with  that  ex- 
pected as  based  on  their  protein  contents* 


Lee  X 1831  (b52-63)  has  perhaps  produced  the  best  bread  of  the  group.  It  was 
slightly  lower  in  loaf  volume  according  to  the  protein  content  of  the  flour,  but 
this  is  not  too  important  considering  its  other  properties*  The  variety  Lee  has 
generally  produced  a lower  than  expected  loaf  volume  for  its  protein  content.  It 
is  not  surprising  that  this  strain  having  one  parent  as  Lee  is  somewhat  similar 
to  Lee  in  this  respect.  Strain  I898  x Lee  (B52-57)  was  next  best.  It  was  one 
of  the  highest  strains  in  protein  content*  Others  making  very  good  bread  were 
Pilot^  X Thatcher  (N2170) , Rescue  x Thatcher  (b50-18)  , Pilot^  x Merit  (N2l6ii) , 
and  1953  X Lee  (b52-91)«  All  these  first  six  tdieats  were  satisfactory  in  milling, 
produced  a high  yield  of  flour  and  the  dough  properties  were  strong,  elastic,  and 
pliable.  These  are  very  promising  considering  their  milling  and  baking  quality. 


The  strains  ranking  next  bdvSt  were  Lee  x 1831  (B52-119)  Rescue,  and  Lee. 
These  were  slightly  lower  in  crumb  color,  but  otherwise  made  bread  having  grain 
nearly  equal  to  those  ranking  in  the  first  six  places*  These  three  milled  satis- 
factorily, the  dough  properties  were  strong  and  grain  of  the  bread  good, 


As  a group  the  rest  of  the  samples  have  made,  with  a few  exceptions,  generally 
good  and  very  similar  bread*  The  internal  bread  characteristics  were  perhaps  not 
quite  as  good  as  the  nine  wheats  already  enumerated  above*  Chinook,  Ceres,  Thatcher, 
1520  X 1752  (N2389),  1953  X Lee  (b52-9U) , 1750  x 1753  (N2256),  176U  x Rescue 
(B1i9-78),  Rescue  x 1831  (b51-9)5  and  2235  x Lee  (b52-107)  milled  good  and  their 
loaf  volumes  were  normal  for  the  protein  content  of  the  samples*  The  dough  hand- 
ling properties  were  strong  and  elastic.  Strain  1953  x Lee  (b52-9U)  was  perhaps 
the  best  of  these.  Strains  1953  x Lee  (b52-90),  and  Rescue  x Thatcher-S-6l5 
(B51“16  and  U3)  made  equally  good  bread  as  those  already  mentioned  in  this  group, 
but  were  slightly  lower  in  loaf  volume  than  expected  considering  the  protein 
content  of  the  sanples.  Marquis  (Lohr),  Marquis,  Pilot,  and  Pilot ^ x Regent 
(N2183)  appeared  to  be  satisfactory  for  bread  except  that  their  milling  prop- 
erties were  somewhat  questionable*  The  bran  of  these  wheats  was  thicker  than 
normal  and  this  with  their  generally  low  test  weight  perhaps  accounts  for  the 
general  low  flour  yields.  Another  year's  saitples  might  not  show  these  character- 
istics. The  two  Marquis  sanples  produced  good  bread  and  were  very  similar*  The 
Lohr  Marquis  required  a higher  amount  of  potassiura  br ornate  (an  oxidizing  agent) 
for  optimum  bread  results  than  the  regular  Marquis. 
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Those  next  best  were  Selkirk,  19^3  x Lee  (b52-92)  and  Lee  x 1831  (b52-12o)<, 
All  made  good  bread  that  was  generally  similar  except  possibly  for  Selkirk  that 
was  slightly  down  on  crumb  color.  The  two  strains  had  slightly  sticky  dough 
properties.  All  three  samples  milled  satisfactorily,  Selkirk  would  have  ranked 
much  higher  had  the  crumb  color  been  better. 

Lee  X 1831  (B52-120),  Supreme,  Rescue  x Regent  (ii337-35),  and  Rescue  x 
Thatcher-S-6l5  (B51-27)  made  bread  of  good  loaf  volumes  and  grain,  but  the  crumb 
color  was  low.  The  crumb  color  scores  are  considered  about  the  minimum  of 
acceptability  as  based  on  the  commercially  approved  varieties. 

Willet  ranked  lowest  in  quality  of  the  nursery  samples.  It  had  a very  short 
dough-mixing  time  and  was  deficient  in  loaf  volume,  milling,  and  dough  properties. 
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Sawfly  Resistant  Trials 


The  results  for  a number  of  varieties  and  strains  resistant  to  wheat  stem 
sawfly  groim  in  nursery  trials  at  Dutton,  Froid,  and  Moccasin,  Montana  are  shown 
in  table  6.  These  trials  include  many  strains  of  current  interest.  One  of  the 
principal  interests  in  these  tests  is  a comparison  of  the  quality  of  the  strains 
which  include  Rescue  in  their  parentage  with  that  of  Thatcher  and  Rescue. 

The  small  differences  in  quality  between  the  samples  have  made  it  extremely 
difficult  to  rank  the  wheats.  Most  all  have  produced  bread  that  was  satisfactory 
in  grain  with  some  better  than  others.  The  milling  and  dough  properties  have  been 
deficient  in  some.  The  crumb  color  scores  were  about  medium  with  a few  wheats 
making  bread  having  crumb  color  scores  of  85  or  higher  which  is  considered  good. 

It  has  been  possible  because  of  the  general  similarity  in  quality  of  a number 
of  the  samples  to  group  them  for  the  purposes  of  discussion. 

The  sair^Dles  making  the  best  bread  and  perhaps  strongest  of  the  wheats  in  this 
group  were  Rescue  x Thatcher  (b50«18),  Chinook,  Rescue  x Thatcher-S-6l5  (B^l-Ul  aiid 
b51-16).  Rescue  x Redman  (U337-92),  and  1?6U  x Rescue  (BI|.9“78)o  All  milled  well, 
the  dough-handling  properties  were  strong  and  the  characteristics  of  the  bread 
satisfactory.  Rescue  and  Rescue  x Thatcher-S-6l5  (B51-16)  were  perhaps  slightly 
the  best  in  this  grouping.  These  wheats  are  slightly  better  than  Thatcher  and 
equal  to  Rescue. 

Those  next  best  were  slightly  lower  in  bread  properties  than  the  f irst  group. 
These  were  Rescue  x Saunders  (U0l5-1E2  and  UOl5"8),  Rescue  x Regent  (I4.OI6-2E 
L.501  and  U337-35)j  Rescue  x Redman  (U337“l5)»  Rescue  x Mida  (1|.336-125) , and 
Thatcher.  These  sairples  were  generally  similar  in  other  respects  to  those  ranked 
first.  Rescue  x Saunders  (U015-1E2)  made  bread  having  excellent  grain  but  the 
crumb  color  was  low,  the  principal  reason  for  its  lower  ranking.  All  samples  in 
this  group  produced  loaf  volumes  that  were  about  that  expected  considering  the 
protein  content  of  the  samples.  Rescue  x Regent  (h337“-35)  produced  a high  yield 
of  flour  and  was  one  of  the  more  promising  strains  in  this  respect.  These  were 
generally  slightly  lower  than  Rescue  in  quality. 

Those  strains  next  best  and  making  good  bread  but  lacking  some  of  the 
properties  of  Thatcher  or  Rescue  were  Mida  x Rescue  (Dick.  93) > Rescue  x 1831 
(B51-9)  j Rescue  x Regent  (1|337“2U  and  Ii0l6-2E  L.5o6),  Rescue  x Mida  (U336-37)> 
and  Rescue  x Saunders  (i;Ol5-2),  These  were  lower  in  crumb  color  (70  to  75) 
than  the  other  two  groups.  These  strains  produced  satisfactory  loaf  volumes  for 
their  protein  contents,  milled  satisfactorily,  and  the  dough-handling  properties 
were  strong  and  elastic.  Rescue  x Saunders  (Ii.Ol5‘"2)  was  perhaps  the  poorest  in 
this  group,  but  still  is  a wheat  of  good  strength  and  acceptable  bread  quality. 
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Rescue  X Thatcher-S-6l5  (B^l-2?)  and  Mida  x Rescue  (Dick.  89)  made  good  breads 
but  showed  poor  dough-handling  properties.  They  both  appeared  to  be  satisfactory 
in  quality  other  than  for  dough  properties. 

Strain  I76I4.  x Rescue  (Blj.9-90)  was  ranked  next  to  lowest  because  of  questionable 
milling  properties.  The  middlings  reduced  to  flour  with  difficulty. 

Rescue  x Mida  (U336-72)  was  poorest  of  the  sanples  in  this  composite.  The 
internal  bread  characteristics  were  about  the  minimum  for  acceptability.  Other- 
wise the  strain  seemed  satisfactory. 
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Mexican  Varieties  and  Strains  in  Nursery  Trials 


Twenty-five  of  the  better  varieties  and  strains  from  the  Mexican  breeding 
program  with  Lee,  Selkirk,  and  Willet  as  checks  were  milled  and  bread  baked  from 
them.  These  were  grown  at  Madison,  Wisconsini  St„  Paul,  Crookston,  and  Morris, 
Minnesotai  and  Langdon  and  Fargo,  North  Dakota^  The  results  for  the  six  station 
composite  are  shown  in  table  7» 

As  a group,  these  varieties  and  strains  were  medium  to  high  in  protein  and 
perhaps  lower  in  test  weight  per  bushel  than  usual  for  spring  wheats,  A number  of 
the  wheats  milled  poorly,  which  is  rather  unfortunate  considering  the  generally 
good  bread-baking  quality  of  these  wheats,  as  a whole.  They  required  medium  to 
high  amounts  of  potassium  ^broraate^,  (an  oxidizing  agent)  for  optimum  bread  results. 
The  flour  yields  were  about  normal  for  the  test  weight  of  the  samples,  except  in 
a few  cases  where  the  yields  were  considerably  higher  than  expected.  These  wheats 
were  generally  not  as  hard  or  vitreous  as  the  hard  red  spring  wheats  which  generally 
produce  a granular  flour  in  comparison  to  the  soft  and  fluffy  flour  milled  from 
soft  wheat.  A number  of  the  Mexican  wheats  had  pearling  index  values  of  UO  or 
higher  and  produced  exceptionally  soft  flours  to  the  feel  or  touch. 

The  best  strains  for  bread,  considering  the  data  as  a whole,  were  Kenya- 
Mentana  x Cinco,  Chapingo  52  and  53,  Bajio  53 > Yaqui  50,  Yaqui  x Mentana  (225U- 
2c),  Mexe  53>  Lee,  and  Selkirk.  They  milled  satisfactorily,  producing  a good 
yield  of  flour,  and  their  dough  handling  properties  were  strong,  pliable,  and 
elastic. 

Those  wheats  that  were  next  best  in  quality  and  nearly  as  good  as  the 
varieties  and  strains  enumerated  above  were  Toluca  53?  Yaqui  53?  and  Willet. 

These  wheats  were  principally  deficient  in  milling  quality,  Willet  made  sur- 
prisingly good  bread  in  these  trials,  but  because  of  the  poor  showing  in  past 
tests  is  considered  an  unsatisfactory  bread  iniieat  and  will  not  be  approved  for 
release. 

As  already  mentioned  most  of  these  wheats  made  good  bread  except  that  a 
number  of  them  were  deficient  in  dough  handling  and/or  milling  properties,  Cajeme 
5I4.  was  deficient  in  both  properties  while,  Yaqui  x Mentana  Reo  Negro,  Lerma  50, 

Mayo  5U?  A-K  x M SIO88,  and  Toluca  5U  were  rated  fair  in  dough  properties  and 
poor  in  milling.  The  Gabo  samples  5UA  and  5U  had  fair  dough  and  milling  pro- 
perties, made  generally  acceptable  bread  except  for  the  loaf  volumes  of  Gabo  5U 
which  was  somewhat  lower  than  expected  when  corrected  to  a 12,0  percent  flour 
protein  basis.  The  undesirable  dough  handling  properties  in  these  wheats  were 
found  weak,  sticky,  or  lacked  aLasticity,  In  those  samples  where  the  milling 
quality  was  unsatisfactory,  the  middlings  were  generally  difficult  to  reduce  to 
flour  and  frequently  bolted  or  sieved  slowly.  In  some  samples  the  bran  was 
found  difficult  to  free  from  flour.  These  undesirable  milling  properties^  no 
doubt,  reduced  the  yields  of  flour  obtained  from  a number  of  wheats.  Lee, 

Selkirk,  Willet,  Yaqui  x Kentana  (225l4.”2c),  Yaqui  50,  Bajio  53?  Chapingo  52  and 
53?  and  Kenya-Mentana  x Ginco  were  some  of  the  better  wheats  in  milling  and 
produced  high  flour  yields. 
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Yaktana  53  produced  a remarkably  high  loaf  volume  for  such  a low  percent  of 
protein.  It  would  appear  from  this  that  the  quality  of  the  protein  is  exception- 
ally good  in  this  variety.  Yaqui  53 > Yaqui  x Kentana  (225U-lc),  Supremo  5lj  and 
Cajeme  5kA.  made  good  bread,  had  satisfactory  dough  handling  properties,  but  were 
unsatisfactory  in  milling. 

It  is  possible  that  in  another  year  many  of  these  wheats  may  show  better 
milling  properties.  For  the  most  part  those  that  were  deficient  in  milling  pro- 
duced soft  type  flours  to  the  touch  and  handled  like  soft  wheats  in  the  mill. 

It  is  believed  that  these  wheats  are  softer  than  those  desired  by  the  milling 
trade  accustomed  to  milling  hard  red  spring  wheats. 

This  was  an  interesting  group  of  wheats  with  respect  to  the  use  and  response 
of  potassium  br ornate  in  the  baking  formula.  The  unbromated  loaves  generally  were 
low  in  volume  and  the  internal  characteristics  very  poor.  They  were  considerably 
improved  in  bread  quality  with  bromate.  It  appears  that  this  may  possibly  be 
a characteristic  of  most  of  these  foreign  strains  and  varieties.  Many  of  the 
foreign  wheats  required  much  more  bromate  than  the  commercially  grown  hard  red 
spring  wheat  varieties. 
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Composite  of  Langdon,  Fargo,  St„  Paul,  Crookston,  Morris,  and  J/kdison  Stations. 
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Commercial  Sarrples 


As  in  past  years,  a number  of  comnercially  grown  wheat  samples  were  ob- 
tained through  the  Grain  Division,  Agricultural  Marketing  Service,  for  comparison 
vrith  the  varieties  and  strains  produced  in  experimental  plots.  Sixteen  such 
samples,  representing  a number  of  grades  and  types,  were  obtained  at  Great 
Falls,  Montana;  Denver,  Colorado?  and  Minneapolis  and  Duluth,  Minnesota,  The 
samples  were  conposited  by  grade  from  2,896  cars  of  idieat  grading  Wo.  3 or 
better.  This  is  the  sixteenth  season  such  sanples  have  been  tested.  The 
results  are  given  in  table  8. 

These  samples  generally  averaged  lower  in  protein  content  than  the 
varieties  and  strains  grown  in  experimental  plot  and  nursery  trials.  The  Great 
Falls,  Montana  samples  averaged  highest  in  protein  content  and  Duluth,  Minn- 
esota samples  lowest.  The  milling  characteristics  were  much  alike  for  the 
commercial  and  experimental  samples  with  the  commercial  samples  possibly  slightly 
higher  in  yield  of  flour.  Otherwise,  the  baking  and  chemical  results  do  not 
appear  to  be  greatly  different  when  compared  with  samples  having  approximately 
the  same  protein  content. 


Table  8»  Milling,  baking,  and  chemical  results  on  16  composite  commercial  samples  of  hard  red  spring  wheat  obtained  at 
tfi.nneapolis,  Duluth,  Great  Falls,  and  Denver,  representing  the  1954  crop 
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Strains  and  Varieties  of  Current  Interest 


Each  year  many  new  wheats  are  tested  along  with  the  leading  commercial 
varieties  for  chemical  corrposition,  millings  and  bread  baking  quality.  The 
data  on  four  hybrid  strains  with  averages  expressed  as  a percentage  of  com- 
parable samples  of  Lee  are  shown  in  table  9.  These  selections  were  developed 
at  and  first  included  in  trials  in  North  Dakota. 


R.L.  2563  X Lee,  ND  2,  C.I.  13158 


The  weighted  average  of  three  conparable  samples  shows  that  ND  2 has  ex- 
ceeded Lee  in  test  weight  per  bushel,  protein  content  of  wheat  and  flour,  and 
in  bread  loaf  volume  and  grain.  It  averaged  considerably  higher  in  flour  ash 
content  than  Lee,  ND  2 milled  satisfactorily  but  produced  less  flour  than  Lee 
on  the  basis  of  their  test  weights.  The  dough  handling  properties  were  strong, 
being  pliable  and  elastic.  This  is  a promising  wheat. 


R.L.  2563  X Lee,  ND  1,  C.I.  13157 


Comparable  milling  and  baking  tests  of  five  samples  show  that  ND  1 has 
exceeded  Lee  in  most  of  the  characteristics  for  which  comparisons  have  been  made. 
It  is  about  the  same  in  flour  ash  content  and  has  made  better  bread  than  Lee. 

It  milled  satisfactorily.  This  is  perhaps  the  best  of  the  three  R.L.  2563  x 
Lee  selections.  It  has  made  a good  >showing  in  past  years*  tests. 

R.L.  2563  X Lee,  ND  3,  C.I.  13156 


The  average  of  three  samples  shows  that  ND  3 is  similar  to  ND  2 in 
chemical,  milling,  and  bread-baking  properties.  It  exceeds  Lee  in  a number  of 
characteristics.  ND  3 is  a promising  wheat  and  has  produced  good  bread. 

It  is  of  interest  that  these  three  North  Dakota  selections  have  all  ex- 
ceeded the  comparably  grown  Lee  in  protein  content.  The  gluten  characteristics 
have  been  strong  and  elastic,  a promising  property  in  a wheat  intended  for 
bread.  These  selections  are  equal  to,  if  not  superior,  to  some  of  the  approved 
hard  red  spring  wheats. 


Lee  X Mida  sib..  Ns.  3880.127,  C.I.  13152 

The  weighted  average  of  ten  comparable  samples  shows  that  Ns.  3880.127  is 
very  similar  in  milling  and  baking  performance  to  Lee.  It  made  acceptable  bread 
and  the  dough-handling  properties  were  elastic  and  strong.  It  milled  satis- 
factorily and  produced  a good  yield  of  flour  in  comparison  to  the  test  weight 
per  bushel  of  the  grain.  It  is  a promising  bread  selection. 
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